Analysis of 1 ow-energy e 1 ectron diffraction-beam i ntens i ties for a a (2x2) chemisorbed layer of acetylene on the Pt(lll) surface shows that the molecules are adsorbed in either a three-fold position or a two-fold 0 bridge position at a distance of 1.95±.10 A above the topmost plane of platinum atoms.
-2-In recent years the technique of low-energy electron diffraction (LEED} beam intensity-voltage (I-V} analysis (surface crystallography} has been used primarily to determine bonding geometries for (unreconstructed) clean metal surfaces and simple overlayer systems of chemisorbed atoms.
Here we wish to report the first such investigation of an ordered overlayer of molecules on a surface, the hydrocarbon acetylene (C 2 H 2 ) associatively chemi sorbed on the. ( 111) surface of platinum. 1 We find that the method can distinguish between competing model geometries of the metal-hydrocarbon system and that the optimum bonding arrangement gives calculated I~V profi.les which are in consistently good agreement with experiment for several incident beam angles and a large number of fractional and integral-order beams.
The exposure of a clean Pt(lll) surface to c 2 H 2 gas at 300 K under ultra-high vacuum condi tfons followed by gentle heating to 400 K for one hour gives rise to a (2x2) LEED diffraction pattern with sharp fractionalorder spots indicative of long-range order in the overlayer. 2 The LEED beam intensities from the c 2 H 2 ~verlayer were measured photographically at several incident beam angles for energies 10-200 eV. The .experimental apparatus, single crystal platinum sample, cleaning procedure and the photographic technique have been previously described. 3 The gas was introduced into the vacuum chamber via a stainless steel needle directed at the crystal surface. Although gas exposures have not been accurately determi~ed, it was found that at 300 K a well-ordered c 2 H 2 overlayer was obt~ined only at low exposures (-1 Langmuir}, in agreement with earlier work. 4 The adsorpti-on and ordering characteristics of c 2 H 2 were independent of the electron beam. However, the fractional-order beams lost intensity • . . ,. that the C2 geometry is somewhat more favorable than the Bl geometry.
The Al, A2 and B2 arrangements can be ruled out.
We conclude that acetylene is chemisorbed on Pt(lll) in one of two ..,. 
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